The FAMACHA © system is a method for selective anthelmintic treatment comprising early detection of haemonchosis in sheep and goats. In order to evaluate the hands-on training methodology and the learning level of the participants, we analyzed data from 30 training 
INTRODUCTION
Gastrointestinal parasites are a limiting factor for the production of small ruminants in various regions of the world, with the haematophagous nematode Haemonchus contortus standing out as a parasite of major significance due to its high prevalence, pathogenicity (O´Connor et al., 2006; Molento et al., 2011) and present apparently global expansion in range (Ehrhardt, 2013; Meling Domke et al., 2013) .
The indiscriminate use of anthelmintics as practically the only method of control of gastrointestinal parasites resulted in an extremely serious problem of anthelmintic resistance (AR) in parasite populations (Van Wyk et al., 1997; Thomaz-Soccol et al., 2004; Papadopoulos, 2008; Kaplan and Vidyashankar, 2012) . The development of AR is a great challenge for the production and the well-being of small ruminants on pasture. However, by using a targeted selective treatment (TST) system to ensure that with each anthelmintic treatment, a large proportion of the parasites in the system are not exposed to the drug(s) used and are subsequently able to infect susceptible hosts and produce viable offspring (i.e. are in refugia - Van Wyk, 2001; Leathwick et al. 2006 Leathwick et al. , 2008 Torres-Acosta and Hoste, 2008) , selection for AR is considerably reduced through preservation of the genes of susceptible parasites. extent of anaemia of a given animal by assigning a smaller (i.e. less anaemic) FAMACHA © score than reality.
From the results two means were calculated, of which one was the mean error per participant for the animals per TEv, and the other was the mean of the scores of the participants involved per animal. From the mean errors obtained by converting the participants' evaluations into numerical values, with and without penalty, the influence on the mean error value was assessed for the following parameters: (i) number of participants per TEv, (ii) order of the trainee in the assessment line, (iii) use of the same animal at different times in the same TEv, (iv) animal species (sheep or goat), (v) trainee professional activity and gender, and (vi) whether all five FAMACHA © categories, from high normal (intensively red), to dangerously anaemic, were represented in the animals used per session, or only categories F1, F2, F3 and F4.
The data from all the TEv's were tabulated in Microsoft Excel spreadsheets, and Statigraphics Plus 4.1. software was used for the statistical analyses, at a 5% level of
significance. All parameters were tested for variance homogeneity by Bartlett's test, which was followed by an analysis of variance (ANOVA) and Tukey's test. When there was no homogeneity, the values were transformed to log or log (n +1). For the null (H0) hypothesis, it was assumed that the parameters would not influence the mean error.
To assess the influence of the number of participants per TEv on the mean total number of errors, the participants were divided as follows according to the number of A linear regression analysis between the mean error for each animal and the number of animals was used to assess the ratio of the mean error per animal as a function of the number of animals used for training.
Training events with fewer than 20 animals and all the evaluations from participants who failed to complete three or more assessments were excluded from the analysis. For all in the range of haematocrit values/FAMACHA © categories for comparison of anaemic and non-anaemic animals, without prejudice to the learning.
In contrast to the above, after a small number of training sessions, Van Wyk et al.
(2001) reported a mean error of 2.6 when there was a mean of 27% of sheep in categories F4 and F5, compared to a mean of 4.8 with no sheep in these categories. Similarly, Burke et al. (2007) reported that the correct identification of anaemia becomes more difficult when there are disproportionate numbers of non-anaemic animals. In consequence, Bath et al. (2001) suggested that animals be bled to obtain anaemic animals for training. However, despite the low numbers of animals in category F5 in the TEv's presented here, for reason of animal welfare it was decided not to do so.
As described, per event the conjunctiva of each test animal was held open by an instructor during the course for evaluation by all trainees, excepting for short periods during which the grip on the lower eyelid slipped and the eyelids momentarily closed. In reaction to criticism from a variety of persons (Van Wyk, unpublished observations, 2000) that the red colour of the conjunctivae of a given sheep or goat would intensify by being exposed to air for relatively long periods while being evaluated and thus result in mounting inaccuracy in FAMACHA © evaluation during TEv testing as done in this study, it was decided to allocate a unique number per participant and to have every test animal in a given TEv evaluated in the same participant number sequence. However, when the means of the errors of the first (1.68) and the last participants (1.15) in the sequence of evaluation of each animal per TEv were compared, independent of the number of participants per class, the result was the opposite of that expounded by those who had reservations about the approach, in that the mean errors of the last evaluators in the queue were significantly lower than those of the ones higher up (p = 0.002). This result appears to be best explained by the evaluated by grouping the numbers of trainees per event in increments of 10 from 0-40 for evaluation, with a remnant of 11 in the largest group (Table 1) . However, while there was a slight, progressive increase in the mean errors from 1.37 for 0-9 participants, to 1.49 for 30-40 participants, the differences were not statistically significant (p > 0.05). This indicates that within the limits of the project the numbers of persons per training class made little, if any difference. On the other hand, in classes with more than 25 participants the resultant long waiting periods between the animal evaluations appeared to affect the attentiveness of the participants, and some animals did become more agitated with increasing holding period. Therefore, for the reason of logistics, it is recommended to work with classes of not larger than 25 to 30 participants.
Another question put to the test was whether the mean FAMACHA © classification error of the trainees became reduced in relation to the numbers of test animals evaluated as the given TEv's progressed, and the results are listed in Table 2 and illustrated in figure 1.
The 2.50 mean error of the animals evaluated first in the various TEv's is significantly higher than the 0.56 of the twentieth animal (p<0.005) ( Table 2) . While there was also a statistically significant difference between the mean errors of the trainees' evaluation of the first animal and those of the seventh animal (respectively 2.50 and 1.49) and onwards to the twentieth, the mean error remained constant from the twelfth animal, with no further significant differences. This could suggest that, in cases of a shortage of suitable animals, did not report on evaluation of the extent of learning during the TEv's they referred to.
However, Bath et al. (2001) emphasised the importance of training and Vatta et al. (2001) reported better sensitivity for the system after the second, than the first year of their use of the system in South Africa.
When 83 animals were used twice, interspersed with the others, in 41 of the 47
TEv´s conducted, the mean error of 1.05 in the second evaluation of the same animal was significantly lower (p<0.05) than the mean error of 1.70 in the first. This, together with the learning curve during each training session, emphasises the importance of hands-on training for accuracy in the evaluation of the colour of the ocular conjunctival colour by the FAMACHA © system. In addition, up to a point as regards numbers of animals and colour and other points of identification of the individual animals involved, this may present a way out to ensure optimal training success where relatively few suitable animals are available for a given training event, especially since the trainees invariably expressed surprise when informed at the second evaluation of a given animal, that they had already classified it previously in the session. In other words, it is clear that the improvement was probably not due to memory of the first evaluation.
Of the total of 940 animals used in all the TEv's, 73% (686) were sheep, and 27%
(254) goats, with 14 of 47 classes containing only sheep. In seven classes there were more goats than sheep, and the maximum number of goats used per training event was 14 (70%).
The greater occurrence of numbers of sheep than of goats used in the training was occasioned by a preponderance of sheep in relation to goats in the state of Paraná, i.e.
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